Effects of serial passaging on the adipogenic and osteogenic differentiation potential of adipose-derived human mesenchymal stem cells.
Adipose-derived human mesenchymal stem cells (hMSCs) will be more valuable for tissue engineering applications if they can be extensively subcultured without loss of phenotype and multilineage differentiation ability. This study examined the effects of serial passaging on growth rate, gene expression, and differentiation potential of adipose-derived hMSCs. Differentiation was assessed by analyzing changes in messenger RNA (mRNA) expression of osteogenic and adipogenic marker genes and by determining production of calcium deposits and lipid vacuoles. Cells cultured in osteogenic medium for 2 weeks upregulated expression of alkaline phosphatase mRNA relative to cells in growth medium, and deposited calcium. Calcium deposition decreased in cells from passages 4 to 6 but returned to levels near or above those of primary cells by passage 10. Cells cultured in adipogenic medium upregulated expression of lipoprotein lipase and peroxisome proliferator activated receptor-gamma mRNA relative to cells in growth medium, and formed lipid vacuoles at all passages. By passage 8, however, cells in adipogenic medium also deposited calcium. Growth rate was stable through passage 5, then decreased. The results of this study indicate that adipose-derived hMSCs are capable of both adipogenic and osteogenic differentiation through 10 passages (34 population doublings) but that osteogenic differentiation may start to dominate at later passages.